Gravitational wave (GW) has been predicted by Einstein's theory of general relativity, however, GW has never been detected directly. The Large-scale Cryogenic Gravitational wave Telescope (LCGT) is a future project planned by Japan to detect GW utilizing interferometry. In the LCGT, the mirrors will be cooled to suppress thermal noise. Heat links made of pure metal wires with high thermal conductivity will be utilized to maintain the mirrors at low temperature. In order to design the heat links, RRRs, thermal conductivity, mechanical Q-factors and Young's moduli of pure aluminum (Al) and copper (Cu) wires with various diameters were measured at low temperature. Based on these measurements, we have designed a heat link that has sufficiently large thermal conductance with small vibration noise.
Experimental setup for the measurement of Q-factors and Young's moduli. A pendulum is made of a sample having a light mass (about 500 mg). Vibration is excited by magnetic force between a small iron bar attached to the mass and an electromagnet. Vibration of point A is observed with a shadow sensor. The vacuum chamber is put into a cryostat filled with liquid nitrogen or helium in order to cool the whole system. The pressure in the chamber is maintained below 2×10 -3 Pa. . A temperature gradient in the sample is produced by Heater-1. The temperatures at two different points on the sample are measured using Carbon-Glass Resistance (CGR) thermometers. Heater-2 controls the temperature of the whole system. The support rods are made of the glass fibers with extremely small thermal conductance. The vacuum chamber is put into a cryostat filled with liquid nitrogen or helium in order to cool the whole system. The pressure in the chamber is maintained below 2×10 -3 Pa. 
